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Indian  Standard 

SPECIFICATION  FOR 
VINYL  ACETATE  MONOMER 

0.    FOREWORD 


0.1  This  Indian  Standard  was  adopted  by  the 
Bureau  of  Indian  Standards  on  25  February  1988, 
after  the  draft  finalized  by  the  Organic  Chemicals 
(  Miscellaneous  )  Sectional  Committee  had  been 
approved  by  the  Petroleum,  Coal  and  Related 
Products  Division  Council. 

0.2  Vinyl  acetate  (  CH3COOCH  =  CHg )  mono- 
mer is  obtained  by  the  reaction  of  acetylene 
or  ethylene  and  acetic  acid  in  the  presence  of  a 
catalyst.  Another  commercial  route  involves 
reactions  of  acetaldehyde  and  acetic  anhydride  to 
give  ethylene  diacetate  (  CH3COOCH2  )2  which, 
on  thermolysis,  gives  vinyl  acetate  monomer.  It  is 
a  colourless  mobile  hquid  which  spontaneously 
undergoes  polymerization  during  shipment  or  in 
storage  due  to  the  catalytic  effect  of  heat,  light  or 
oxygen.  The  commercial  material  is,  therefore, 
stabilized  ( inhibited  )  with  chemicals  such  as 
copper  salt,  hydroquinone  or  diphenylamine.  The 
vinyl  acetate  monomer  may  be  separated  from 
the  stabilizer  by  simple  distillation.  It  is  miscible 
in  most  organic  solvents  including  chlorinated 


solvents  but  immiscible  in  water. 

0.3  This  chemical  is  a  major  raw  material  for 
vinyl  plastics.  Polyvinyl  acetate  ( PVA )  is 
obtained  by  polymerization  of  vinyl  acetate  with 
peroxide  catalysts  which  is  used  in  adhesives; 
protectives  films,  paper  size;  lacquers  and  inks; 
plastic  wood  and  emulsion  paints.  Partial  hydro- 
lysis of  polyvinyl  acetate  yields  polyvinyl  alcohol 
which  is  used  for  production  of  polyvinyl  acetal 
resins  by  condensation  with  aldehydes. 

0.4  For  the  purpose  of  deciding  whether  a  parti- 
cular requirement  of  this  standard  is  complied 
with,  the  final  value,  observed  or  calculated,  ex- 
pressing the  results  of  a  test  or  analysis,  shall  be 
rounded  off  in  accordance  with  IS  :  2-1960*.  The 
number  of  significant  places  retained  in  the 
rounded  off  value  should  be  the  same  as  that  of 
the  specified  value  in  this  standard. 


♦Rules  for  rounding  off  numerical  values  (  revised  ). 


1.  SCOPE 

1.1  This  standard  prescribes  the  requirements, 
and  methods  of  sampling  and  test  for  vinyl 
acetate  monomer. 

2.  REQUIREMENTS 

2.1  The  material  shall  be  clear,  colourless  liquid, 
free  from  any  suspended  matter.  The  material 
may  contain  suitable  quantities  of  stabilizer  {see 
0.2). 

Note  —  Hydroquinone  ( 5  ppm  to  20  ppm  )  and 
diphenylamine  (  up  to  250  ppm  )  are  generally  added 
as  stabilizers  to  avoid  polymerization  in  quantities 
according  to  length  of  storage  desired. 

2.2  The  material  shall  also  comply  with  the 
requirements  given  in  Table  1.  Reference  to  the 
relevant  clauses  of  Appendix  A  and  Indian 
Standards  is  given  in  col  4  and  5  of  Table  1. 

3.  PACKING  AND  MARKING 

3.1  Packing  —  The  material  shall  be  packed  in 
mild  steel  drums  (  see  IS  :  2552-1979*  )  or  in  any 
other  suitable  containers  as  agreed  to  between  the 


♦Specification  for  steel  drums  (  galvanized  and  ungal- 
vanized  )  {second  revision  ). 


purchaser  and  the  supplier.    Each  container  shall 
be  securely  closed. 

3.2  Marking  —  Each  container  shall  be  marked 
with  the  following: 

a)  Name    of   the    manufacturer     and     his 
recognized  trade-mark,  if  any; 

b)  Name  of  the  material; 

c)  Gross,  tare  and  net  mass;  and 

d)  Month  and  year  of  manufacture. 

3.2.1  Each  container  shall    bear   the  caution 
label  worded  as  under: 

FLAMMABLE  :  VAPOURS  AND  LIQUID 
DANGEROUS  TO  EYES 

Note  —  Packing  and  marking  for  vinyl  acetate 
monomer  shall  also  comply  with  the  provisions  of  law 
currently  in  force. 

3.2.2  The  container  may  also  be  marked  with 
the  Standard  Mark. 

Note  ~  The  use  of  the  Standard  Mark  is  governed 
by  the  provisions  of  the  Bureau  of  Indian  Standards 
Act,  1986  and  the  Rules  and  Regulations  made  there- 
under.   The  Standard  Mark  on  products  covered  by 
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TABLE  1  REQUIREMENTS  FOR  VINYL  ACETATE  MONOMER 

(Clauses  2.2  and  5  A  ) 


SlNo. 


(1) 


Charateristics 


(2) 


i)  Acidity  {  as  acetic  acid  ),  percent  by 
mass,  Max 

ii)  Vinyl  acetate  content  (  as  ester  ),  per- 
cent by  mass,  Min 

iii)  Aldehyde  ( as  acetaldehyde),  percent 
by  mass,  Max 

iv)  Moisture,  percent  by  mass,  Af^x 

v)  Distillation  range  at 
760  mm  of  Hg 


vi)  Colour,  APHA,  Max 
vii)  Specific  gravity  20''/20°C 


Requirement 

{ 

Method  of  Test 
[  Ref  to  Cl  No. ) 

Appendix 

Indian  Standard 

(3) 

(4) 

(5) 

0-01 

A-2 

— 

99-8     ^ 
■  0-03    \ 

A-3 

— 

005 

— 

IS  :  2362-1973* 

Not  less  than  97  ml 
shall  distil     in    the 
range  of  71  to  73-5°C 

— 

Method    A  of 
P:  18  of  IS;  1448 

0-933  5  to  0-934  5 


Appendix  A  of 
IS:  170-1976t 

6  of  IS  :82-1973§ 


viii)  Inhibitor  contenti!: 

a)  Hydroquinone 

b)  Diphenylamine 
ix)  Polymer  content  Nil 

♦Determination  of  water  by  the  Karl  Fischer  method  (first  revision  ). 


20  ppm.  Max 
250  ppm.  Max 


A-4 
A-5 
A-6 


tMethods  of  test  for  petroleum  and  its  products  I  P  :  18  ]  Distillation. 

{Specification  for  acetone  (  second  revision  ). 

§Methods  of  samplmg  and  test  for  thinners  and  solvents  for  paints  (^r^r  revision  ). 

l)The  quantity  of  inhibitor  to  be  added  shall  be  as  decided  by  the  supplier  and  the  purchaser. 


an  Indian  Standard  conveys  the  assurance  that  they 
have  been  produced  to  comply  with  the  requirements 
of  that  standard  under  a  well  defined  system  of  inspec- 
tion, testing  and  quality  control  which  is  devised  and 
supervised  by  BIS  and  operated  by  the  producer. 
Standard  marked  products  are  also  continuously 
checked  by  BIS  for  conformity  to  that  standard  as  a 
further  safeguard.  Details  of  conditions  under  which 
a  licence  for  the  use  of  the  Standard  Mark  may  be 
granted  to  manufacturers  or  producers  may  be  obtained 
from  the  Bureau  of  Indian  Standards. 

4.  SAMPLING 

4.1  The  scale  of  sampling  and  criteria  for  con- 
formity of  the  material  to  the  requirements  of  the 
specification  shall  be  as  prescribed  in  Appendix  B. 


5.  TEST  METHODS 

5.1  Tests  shall  be  conducted  as  prescribed  in  IS  : 
2362-1973*,  P  :  18  of  IS  ;  1448t,  IS  :  170-1976^ 
IS  ;  82-1973§  and  Appendix  A  of  this  standard, 
references  to  Appendix  A  and  the  Indian 
standards  are  given  in  col  4  and  5  of  Table  1. 


♦Determination  of  water  by  the  Karl  Fischer  method 
(first  revision ). 

tMethods  of  test  for  petroleum  and  its  products  [P;  18] 
Distillation. 

JSpecification  for  acetone  (  second  revision  ). 

§Methods  of  sampling  and  test  for  thinners  and  sol* 
vents  for  paints  (  first  revision  ). 
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APPENDIX    A 

(  Clauses  2.2,  5.1,  and  Table  1  ) 
METHODS  OF  TEST  FOR  VINYL  ACETATE  MONOMER 


A-1.  QUALITY  OF  REAGENTS 

A-1.1  Unless  specified  otherwise,  pure  chemicals 
and  distilled  water  (  see  IS  :  1070-1977*  )  shall  be 
employed  in  tests. 

Note  —  Pure  chemicals  shall  mean  chemicals  that 
do  not  contain  impurities  which  affect  the  results  of 
analysis. 

A-2.  DETERMINATION  OF  ACIDITY 

A-2.0  Outline  of  the  Method  —  This  method  des- 
cribes a  procedure  for  determining  the  acidity  in 
vinyl  acetate.  The  method  is  applicable  to  acidity 
determination  up  to  0-04  percent  by  mass.  In 
this  procedure,  the  sample  is  mixed  with  metha- 
nol and  titrated  at  a  reduced  temperature  with 
standard  sodium  hydroxide  solution  using  bromo- 
thymol  blue  indicator. 

A-2.1  Reagents 

A-2.1.1  Bromothymol  Blue  Indicator  {Q'\  per- 
cent) —  Dissolve  1  g  of  bromothymol  blue  indi- 
cator in  methanol  and  make  up  to  one  litre. 

A-2.1.2  Methanol  —  Reagent  grade. 

A-2.1.3  Standard  Sodium  Hydroxide  Solution  — 
0*05  N. 

A-2.2  Procedure  —  Place  50  ml  of  methanol  in 
a  250  ml  Erlenmeyer  flask  containing  a  small 
amount  of  crushed  ice.  Add  1  ml  of  bromothymol 
blue  indicator  and  titrate  with  standard  sodium 
hydroxide  solution  to  a  dark  green  end  point  (  see 
Note  ). 

Note  —  Sufficient  ice  should  be   used   so   that  some 
ice  remains  in  the  flask  after  titration. 

A-2,2.1  Add  100  ml  of  the  sample  and  titrate 
rapidly  with  standard  sodium  hydroxide  solution 
until  the  first  green  end  point. 


A-2.3  Calculation  —  Calculate 
acetic  acid  )  as  follows: 

Acidity  (as  CH3COOH  ), 
percent  by  mass         = 

where 


the     acidity    ( as 


V  xN  X  0-060  05 


K=  volume    in  ml    of    standard    sodium 
hydroxide. 


♦Specification  for  water  for  general    laboratory  use 
(  second  revision  ). 


N  =  normality  of  standard  sodium  hydroxide 
solution,  and 

5  ==  specific  gravity  of  the  sample. 

A-3.  DETERMINATION  OF  VINYL  ACETATE 
CONTENT 

A-3.0  General  —  Two  methods  have  been  pres- 
cribed, namely,  ester  value  method  and  GLC 
method.  The  GLC  method  shall  be  used  in  case 
of  dispute. 

A-3.1  Ester  Value  Method 

A-3.1.0  Outline  of  the  Method  —  A  known 
amount  of  the  material  is  digested  with  excess 
standard  sodium  hydroxide  solution.  From  the 
amount  of  the  standard  sodium  hydroxide  solu- 
tion consumed,  the  percent  vinyl  acetate  equival- 
ent in  the  sample  is  calculated. 

A-3.1.1  Apparatus 

A-3.1.1,1  Lung-ray  pipette  —  Of  the    shape 
and  dimensions  shown  in  Fig.  1. 

A-3.1.2  Reagents 

A-3J.2.1  Standard    sodium    hydroxide    solu- 
tion —  1  N. 

A-3.1. 2,2  Standard  sulphuric  acid  solution  — 

1  N. 

A-3.1 .2.3  Phenolphthalein  indicator  solution  — 
Dissolve  O-l  g  of  phenolphthalein   in   100  ml  of 
60  percent  ethyl   alcohol   and    add   solution    of 
sodium    hydroxide    until  the  colour  turns  faint 
pink. 

A-3.1. 3  Procedure  —  Take  30  ml  of  standard 
sodium  hydroxide  solution  (I'ON)  accurately 
from  a  burette  in  a  250  ml  iodine  flask.  Add 
about  50  g  of  crushed  ice  to  the  flask.  Then  add 
approximately  2*0  g  (  accurately  weighed  )  sample 
with  the  help  of  lung-ray  pipette  to  the  contents 
of  the  flask  and  stopper  the  flask  immediately. 
Shake  the  flask  for  20  minutes  and  wash  the  sides 
and  the  stopper  of  the  flask  with  distilled  water. 
Titrate  the  excess  sodium  hydroxide  solution 
against  standard  sulphuric  acid  solution 
(  A-3.1. 2.2  )  using  phenolphthalein  as  indicator. 
Run  a  blank  in  exactly  similar  way  without  taking 
the  sample. 

A-3.1.4  Ca/cw/arfon^- Calculate  the  percentage 
of  vinyl  acetate  content  in  the  sample  using  the 
formula  and  deduct  the  vinyl  acetate  equivalent 
for  any  acidity  present  as  determined  in  A-»2, 
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d  2  mm 
BORE 


All  dimensions  in  millimetres. 
Fig.  1  Lung-Ray  Pipette 

/inyl  acetate  percent 

(  Vj—V^)  X  N  X  8-609 


a -434? 


duced  into  the  separating  column  of  a  gas  chro- 
matograph  by  means  of  a  syringe.  The  vapouriz- 
ed  sample  is  swept  through  a  column  by  a  flow  of 
carrier  gas  and  as  each  component  emerges,  it  is 
detected  by  a  flame  ionization  detector  and  record- 
ed as  a  peak  in  a  chromatogram.  Under  the 
operating  conditions,  the  impurities,  such  as 
acetaldehyde,  acetone,  methyl  acetate,  ethyl  ace- 
tate and  acrolein  are  identified  by  their  relative 
retentions  and  are  quantitatively  determined  from 
their  peak  areas  relative  to  the  peak  area  of  the 
internal  standard. 

A-3.2.1  Reagents 

A-3.2.U  Acetaldehyde 
A-3.2.1, 2  Acrolein 
A-3.2.L3  Acetone 
A-3.2.1.4  Methyl  acetate 
A-3.2.1,5  Vinyl  acetate 
A-3.2.1 .6  Ethyl  acetate 

A-3.2.2  Apparatus 

A-3.2.2.1  Gas  chromatograph  —  Any  gas  chro- 
matograph  fitted  with  a  flame  ionization  detector 
and  capable  of  meeting  the  required  operating 
conditions  may  be  used.  The  instrument  shall 
have  sufficient  sensitivity  to  obtain  desired  peak 
heights. 

Note  —  It  is  recommended  that  maximum  resolution 
should  be  obtained  in  the  injection  column.  If  an  inlet 
splitter  is  fitted  to  the  chromatograph,  poor  resolution 
may  result  from  blocking  it  at  the  vent. 

A-3.2.2.2  Integrator  —  Eltcivonic  integrator 
is  recommended  but  other  methods  of  recording 
and  measuring  peak  areas  may  be  used,  provided 
that  the  sensitivity  requirements  are  met. 


M 

where 

Fi  =  volume  in  ml  of  standard  sulphuric 
acid  solution  required  for  the  blank 
determination; 

^2=  volume  in  ml  of  standard  sulphuric  acid 
solution  required  for  the  test; 

N  =  normality  of  standard  sulphuric  acid 
solution; 

M  =  mass  in  g  of  the  material  taken  for  the 
test;  and 

P  ^  percentage  of  acetic  acid  as  determined 
in  A^2. 

A-3.2  GLC  Method 

A-3.2.0  Outline  of  the  Method  —  A  known 
amount  of  internal  standard  is  added  to  the  sample 
and  an  aliquot  portion  of  this  mixture  is  intro- 


A-3.2.2.3  Recorder 
with  a  scale  of  at  least 
time  of  not  more  than 
deflection. 


—  A  strip  chart  recorder 
250  mm  and  a  response 
one  second  for  full  scale 


A-3.2.2.4  Packed    columns  —  According  to 
the  manufacturer's  specifications. 

A-3.2.3  Procedure  ~  A  typical  set  of  operating 
conditions  in  the  column  is  given  below: 


a)  Column: 

1)  Length 

2)  Outer  dia 

3)  Material 

4)  Packing 
material 

b)  Oven  tempera- 

ture 


400  mm 
3  mm 
stainless  steel 
porapak  QS  50/80  mesh 

150  "^C,  isothermal 
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c)  Injection  port 
temperature 

d)  Detector  port 
temperature 

e)  Detector 

f )  Carrier  gas 

g)  Flow  rate 
h)  Air 

j)  Hydrogen 
k)  Sensitivity 
m)  Sample  size 


155'C 

140°C 

flame  ionization 
detector 

nitrogen  (  iolar  II ) 

50  ml/min 

400  to  500  ml/min 

40  ml/min 

lxl0-i« 

1^1 


A-3.2,3,1  The  chromatographic  conditions 
given  above  are  for  guidance  only.  Variations  in 
conditions  are  possible  to  achieve  separation  of 
constituents  by  this  method.  A  typical  chro- 
matogram  obtained  with  the  above  operating 
conditions  is  shown  in  Fig.  2. 

A-4.  DETERMINATION  OF  HYDRO- 
QUINONE  CONTENT 

A-4,0  Outline  of  the  Method  —  This  method  des- 
cribes a  procedure  for  determining  the  hydroqui- 
none  content  in  the  range  of  1  to  20  ppm.  In  this 
procedure,  the  vinyl  acetate  is  evaporated  either 
by  air-drying  at  room  temperature  or  vacuum 
evaporation  at  50°C.  The  resulting  hydroquinone 
residue  is  dissolved  in  water  and  titrated  with 
dilute  standardized  eerie  acid  sulphite  using 
diphenylamine  indicator. 

A-4.1  Apparatus 
A-4, 1.1  Rotary  Film  Evaporator 


A-4.2  Reagents 

A-4.2.1  Standard  Solution  ofCeric  Acid  Sulphite 
(  0*002  N  )  —  Dissolve  1 .09  g  of  eerie  ammonium 
nitrate  (NH4)aCe(N03)«  in  28  ml  concentrated 
sulphuric  acid  in  a  50-ml  beaken  Slowly  pour 
the  eerie  solution,  while  stirring,  into  200  ml 
water  contained  in  a  500-ml  beaker.  When  the 
solution  is  complete,  transfer  this  mixture  to  a 
1  litre  volumetric  flask  and  dilute  to  mark  with 
water. 

A-4.2.2  Diphenylamine  Indicator  ~~  Dissolve  0*1  g 
of  diphenylamine  in  100  ml  concentrated  sulphuric 
acid.    Store  this  solution  in  a  brown  bottle. 

A-4.2.3  Standard  Hydroquinone  Solution  —  Dis- 
solve 0*2  g  of  hydroquinone  weighed  nearest  to 
01  mg  in  water  and  dilute  to  one  litre  in  a  volu- 
metric flask.  This  solution  is  unstable  and  should 
be  discarded  after  one  week  of  normal  use. 

A-4.3  Procedure  —  Pipette  50  ml  of  vinyl  acetate 
into  each  of  two  125-ml  flasks.  Connect  the 
flasks  to  rotofilm  evaporator  and  apply  vacuum. 
Keep  the  flask  in  a  hot  water  bath  maintained  at 
50  ±  5°C.  Evaporate  the  sample  to  dryness.  Do 
not  exceed  temperature  of  55°C  or  30  minutes  of 
evaporation  time.  Carefully  repressure  the  flask 
and  disconnect.  Displace  any  remaining  vinyl 
acetate  vapours  by  carefully  purging  the  flask  with 
dry  air.  Dissolve  the  residual  hydroquinone  in 
25  ml  water.  Add  3  drops  of  diphenylamine 
indicator  using  the  same  dropper  every  time. 
Titrate  each  solution  with  0  002  N  eerie  acid 
sulphite  to  a  faint  blue  end  point  which  persists 
for  15  seconds. 

A-4.3.1  Pipette  10  ml  of  standard  hydroquinone 
solution  (  A-4.2.3  )  into  each  of  two  125  ml  Erlen- 
meyer  flasks.  Add  3  drops  of  diphenylamine 
indicator  using  the  same  dropper  as  used  for  the 
test  and  titrate  with  0*002  N  eerie  acid  sulphite 
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Fig.  2    Typical  Chromatogram  for  Vinyl  Acetate  Monomer 
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solution  to  a  faint  blue  end  point  that  persists  for 
15  seconds. 

Note  —  Duplicate    titrations    should    agree  within 
0'05  ml.    Use  the  average  of  the  two  values. 

A-4.4  Calculation  —  The    hydroquinone    content 
in  ppm  is  calculated  as  follows: 


Hydroquinone  content, 


ppm 


V  X  F 
M 


X  100 


where 

V  =  volume  in  ml  of  eerie  acid  sulphite  solu- 
tion used  to  titrate  the  sample; 

mg    of     hydroquinone    in 
10  ml  of  sample  ^^ 


F   (Factor) 


volume  in  ml  of  eerie  acid 
sulphite  to      titrate     the 

standard 


Af  =  mass  in  g  of  sample  taken. 

A-4.5  Report  —  Report  the  hydroquinone  con- 
tent to  nearest  0*1  ppm. 

A-5.  DETERMINATION       OF       DIPHENYL- 
AMINE  CONTENT 

A-5.0  Outline  of  the  Method  —  This  method 
describes  a  procedure  for  determining  the  diphenyl- 
amine  content  in  vinyl  acetate  by  measuring 
the  absorbance  of  diphenylamine  in  methanol. 
This  procedure  is  adoptable  in  the  range  of  25  to 
400  ppm. 

A-5.1  Apparatus 

A-5.1.1  Spectrophotometer  —  A  DU  spectropho- 
tometer equipped  with  hydrogen  lamp  and  match- 
ed 10  ml  silica  cells. 

A-5J.2  Rotofilm  Evaporator 

A-5.2  Reagents 

A-5.2*l  Diphenylamine  Stock  Solution  —  Weigh 
approximately  0-09  g  of  inhibitor  grade  diphenyl- 
amine to  the  nearest  O'l  mg  and  dissolve  in  one 
litre  of  methanol.  Calculate  the  parts  per  million 
of  diphenylamine  in  the  stock  solution.  This 
stock  solution  will  contain  approximately  100  ppm 
of  diphenylamine. 

A-5,2.2  Methanol^—  Reagent  grade. 

A-5.3  Procedure  —  Pipette  10  ml  of  sample  into  a 
125  ml  Erlenmeyer  flask.  Connect  the  flask  to  a 
rotofilm  evaporator  and  evaporate  to  dryness 
under  vacuum  in  a  hot  water  bath  maintained  at 
50  ±  5''C.  Carefully  repressurize  and  disconnect 
the  flask.  Displace  any  remaining  vinyl  acetate 
vapours  by  carefully  purging  the  flask  with  dry 
air.  Dissolve  the  residual  diphenylamine  in 
50  ml  of  methanol.  Transfer  the  methanol  solution 
of  diphenylamine  to  one  of  the  two  matched 


10  ml  silica  cells.  Determine  the  optical  density 
at  a  wavelength  of  315  nm  using  methanol  as  a 
blank. 

Note  —  Do  not  exceed  temperature  of  SS^'C  or  30 
minutes  of  evaporation. 

A-5.3.1  Prepare  standards  by  placing  10,  20, 
40,  60  and  80  ml  of  the  diphenylamine  stock  solu- 
tion in  100  ml  volumetric  flasks.  Make  up  to  the 
mark  with  methanol,  stopper  and  mix  well. 
Calculate  the  parts  per  million  for  each  standard. 
Determine  the  optical  density  of  the  standards  at 
a  wavelength  of  315  nm  using  methanol  as  blank. 

Note  —  The  data,   when  plotted  on  a  graph  paper,, 
should  be  a  straight  line. 

A-5.4  Calculation  —  Read  the  parts  per  million 
of  diphenylamine  present  in  the  sample  from  the 
working  curve  and  multiply  by  five  or  calculate 
from  the  slope  of  the  curve. 


Diphenylamine,  ppm  = 


optical  density  x  5 
slope  of  the  curve 


A-6.  DETERMINATION  OF  POLYMER 
CONTENT 

A-6.0  Outline  of  the  Method  —  This  method 
describes  a  procedure  for  determining  the  polymer 
content  of  vinyl  acetate  by  evaporating  the  sample 
to  dryness  under  vacuum  at  50'*C.  The  non-vola- 
tile residue  is  reported  as  polymer.  Any  inhibitor 
present  will  be  included  in  the  value  reported  for 
polymer  content. 

A-6.1  Apparatus 

A-6.1.1  Rotofilm  Evaporator 

A-6.2  Procedure  —  Determine  the  mass  of  a 
125  ml  Erlenmeyer  flask  nearest  to  01  mg.  The 
flask  must  be  dried  in  an  oven  at  HO  4  5X  and 
then  cooled  in  a  desiccator  before  weighing. 
Pipette  50  ml  of  material  into  the  flask,  connect 
the  flask  to  a  rotofilm  evaporator  before  placing 
it  in  a  hot  water  bath  maintained  at  50  ±  S'^C. 
Apply  vacuum,  and  evaporate  to  dryness  at  a 
temperature  not  exceeding  55''C  and  within 
30  minutes.  Repressurize  the  flask  carefully  and 
disconnect. 

A-6.2J  Displace  any  remaining  vinyl  acetate 
vapours  by  carefully  purging  with  dry  air.  Cool 
the  flask  in  a  desiccator  and  weigh  to  the  nearest 
01  mg. 

A-6,3  Calculations  — ■  Calculate  the  polymer  con- 
tent by  using  the  following  formula: 


Polymer  content,  percent 


by    mass 


Ma  — M, 


X  2 


10  000 


where 

Mx  =  mass  in  g  of  the  flask, 
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M2  ==  mass  in  g  of  the  flask  and  residue  after 
evaporation, 

S    =-  relative  density  of  the  material,  and 


hydroquinone  or  diphenylamine  con- 
tent in  ppm  present  in  the  material. 


A  PPENDIX    B 

(  Clause  4.1  ) 
SAMPLING  OF  VINYL  ACETATE  MONOMER 


E-1.  GENERAL  REQUIREMENTS  OF 
SAMPLING 

B-1.0  In  drawing,  preparing,  storing  and  handling 
test  samples,  the  following  precautions  and  direc- 
tions shall  be  observed. 

B-1.1  Precautions  shall  be  taken  to  protect  the 
samples,  the  material  being  sampled,  the  sampling 
instrument  and  the  containers  for  samples  from 
adventitious  contamination. 

B-1.2  To  draw  a  representative  sample,  the  con- 
tents of  each  container  selected  for  sampling  shall 
be  mixed  as  thoroughly  as  possible  by  suitable 
means. 

B-1.3  The  samples  shall  be  placed  in  clean,  dry 
and  air-tight  amber  glass  bottle  or  other  suitable 
containers  on  which  the  material  has  no  action. 

B-1.4  The  sample  containers  shall  be  of  such  a 
size  that  they  are  almost  completely  filled  by 
sample. 

B-1.5  Each  sample  container  shall  be  sealed  air- 
tight after  filling,  and  marked  with  full  details  of 
sampling,  date  of  sampling  and  year  of  manufac- 
ture of  the  material. 

B-2.  SCALE  OF  SAMPLING 

B-2.1  Lot  —  All  the  containers  in  a  single  con- 
signment of  the  material  drawn  from  the  same 
batch  of  manufactiire  shall  constitute  a  lot.  If  a 
consignment  is  known  to  consist  of  different 
batches  of  manufacture  or  different  sizes  of  drums, 
the  drums  belonging  to  the  same  batch  and  size 
shall  be  grouped  together  and  such  group  shall 
constitute  a  separate  lot. 

B-2,2  Tests  shall  be  conducted  on  each  lot  separa- 
tely for  ascertaining  its  conformity  to  the  require- 
ments of  this  specification.  The  number  of  drums 
to  be  chosen  at  random  from  the  lot  for  this 
purpose  shall  depend  on  the  size  of  the  lot  and 
shall  be  in  accordance  with  col  1  and  2  of  Table  2. 


TABLE  2  SCALE  OF  SAMPLING 

Lot  Size 

No. 

OF  Drums  to  be  Selected 

(1) 

(2) 

Up  to  15 
16  to  25 
26  to  50 
51  and  above 

3 
4 
5 
6 

B-2*3  The  drums  shall  be  chosen  at  random  from 
the  lot  and  in  order  to  ensure  the  randomness  of 
selection,  the  procedure  given  in  IS  :  4905-1968* 
may  be  foUowed. 

B-3.  PREPARATION  OF  TEST  SAMPLES 
AND  REFEREE  SAMPLES 

B-3,1  A  small  representative  portion  of  the 
material  from  different  parts  of  the  drums  ( B-2.2 ) 
shall  be  drawn  with  the  help  of  a  suitable  sam- 
pling instrument.  These  portions  of  the  material 
shall  be  thoroughly  mixed.  The  quantity  of  the 
material  taken  from  a  sampled  drum  shall  be 
sufficient  for  making  triplicate  determinations  for 
all  the  characteristics  given  in  the  specification. 

B-3,2  Out  of  these  portions,  a  small  but  equal 
quantity  of  material  shall  be  taken  and  mixed 
thoroughly  to  form  a  composite  sample.  The 
composite  test  sample  shall  be  divided  into  three 
equal  parts,  one  for  the  purchaser,  another  for  the 
supplier  and  the  third  to  be  used  as  a  referee 
sample. 

B-3.3  The  remaining  portion  of  the  material  from 
each  of  the  drums  shall  be  divided  into  three  equal 
parts,  each  forming  an  individual  sample.  One 
set  of  individual  samples  representing  the  drums 
sampled  shall  be  marked  for  the  purchaser, 
another  for  the  supplier  and  the  third  to  be  used 
as  a  referee  sample. 

B-3.4  All  the  individual  and  composite  samples 
shall  be  transferred  to  separate  containers  and 


♦Methods  for  random  sampling. 
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shall  be  sealed  and  marked  with  full  identification, 
particulars  given  in  B-1.5. 

B-3,5  The  referee  test  samples  consisting  of  a 
composite  sample  and  a  test  of  individual  samples 
shall  bear  the  seal  of  both  the  purchaser  and  the 
supplier.  These  shall  be  kept  at  a  place  agreed 
to  between  the  purchaser  and  the  supplier  to  be 
used  in  case  of  any  dispute  between  the  two. 

B-4.  NUMBER  OF  TESTS 

B-4.1  The  material  from  all  the  drums  shall  be 
visually  examined  for  colourlessness  and  for  any 
suspended  matter. 

B-4.2  Tests  for  determination  of  vinyl  acetate 
content,  percent  by  mass,  shall  be  conducted  on 
individual  sample. 

B-4.3  Test  for  the  determination  of  all  the 
remaining  characteristics  given  in  Table  1  shall  be 
conducted  on  the  composite  sample. 

B-5.  CRITERIA  FOR  CONFORMITY 

B-5.1  For  Individual  Samples  —  The  lot  shall  be 
declared  as  conforming  to  the  requirements  of 


vinyl  acetate  content  if  the  following  condition  is 
satisfied. 

Fromjhe  test   results  of  individual  sample,, 
average  ( X)  and  range  {R)  shall  be  calculated. 


where 


Average    (  Z )  = 


sum  of  the  test  results 
number  of  test       ' 


and 


R  =  difference  between  the  maximum  and 
minimum  value  of  test  results. 

The  lot  shall  be  declared  as  conforming  to 
the  requirements  of  vinyl  acetate  content,  if  the 
expression. 

Z  —  0-6  i?  >  the  minimum  requirement  given 
in  Table  1 . 

B-5.2  For  Composite  Samples  —  For  declaring  the 
conformity  of  a  lot  to  the  requirements  of  all 
other  characteristics  tested  on  the  composite 
sample,  the  test  results  for  each  of  characteristics 
shall  satisfy  the  relevant  requirements  given  in 
Table  1. 


